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If a rotifer or any other moving form happens to touch even 
the very extremities of the tactile hairs on their heads, they in- 
stantly retreat and shoot off in some other direction. 

To enable me to make out the digestive tract more clearly, I 
fed some on indigo and others on carmine, but it was not a suc- 
cess. They did not take to that sort of food kindly. I saw only 
one Chaetonotus take in a particle of the indigo, which readily 
and quickly passed along the oesophagus to the bulb, when it at 
once appeared to become conscious of having eaten some nause- 
ating substance. It at once let go its hold with the caudal ap- 
pendages, the action of the cilia ceased, and the Chaetonotus 
gradually doubled up a little, and then with a spasmodic effort it 
attempted to throw up the particle of indigo. A reverse peri- 
staltic action of the muscles of the oesophagus took place, which 
was plainly visible, sending the particle up about two thirds the 
distance to the mouth, when the action ceased, and it gradually 
went back again into the bulb. This was repeated several times, 
after which all action ceased, and the animal died without a fur- 
ther struggle. 

For the purpose of making a more careful study with higher 
powers than I could use while they were moving about so 
actively, I put a little cyanide of potash under the edge of the 
cover, and this quickly dissolving and diffusing through the water 
on the slide, very soon killed them without inducing any changes 
to interfere with a critical, examination of their structure. 

These studies were made before I saw a paper by Ludwig, in 
Zeitschrift fur wiss. Zoologie, 1876, which covers the ground so 
fully that I then laid my drawings and notes aside, not intending 
to publish them. Ludwig states that these animals are her- 
maphrodites, the testes being situated below the anus. He does 
not state whether mutual or self- impregnation takes place, but if 
the former I ought to have observed it, as I studied so many of 
them and for so long a time. 

:o: 

NOTES ON THE ABORIGINES OF COOPER'S CREEK, 

AUSTRALIA. 

BY EDWARD B. SANGER. 

THE tribes and dialects of Australian aborigines vary so much 
within short distances that it is a perplexing task to keep 
account of them. Systematic study, however, would probably 
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do much to reduce this apparent chaos to intelligible order. But 
they are dying out so fast that this will soon be impossible. 
Wherever the white man treads they disappear. They seem to 
have no power of adaptation whatever. Then again the customs 
practiced among many of them ,are not calculated to increase 
their number. Much has been told about them, but the natural 
history of the race is still an unwritten book. 

The tribes inhabiting the Cooper's Creek region more or less 
resemble each other in their manners and customs. The Die- 
yerie (pronounced Dee-yerry) is one of the largest, and may be 
taken as a type of the rest. Aside from their language they can be 
distinguished from others in the immediate vicinity by a practice 
they have of knocking out the two median incisor teeth in each jaw. 
This habit is common, however, among other tribes in different 
parts of Australia. Why it is done or how the practice originated 
they do not seem to know themselves. At any rate it is very 
constantly practiced among them. In stature the men are very 
rarely above five feet six or seven inches. They are generally 
miserably thin, and have the small calves so characteristic of low 
races. Their skulls are dolicocephalic, very prognathous, and 
have immense supra-orbital ridges. The mastoid process is al- 
ways large and rough. The malar bones are also very prominent. 
The teeth are large and strong, but are always worn down to flat 
surfaces on account of the sand, &c, which they eat mixed with 
their food. Their heads appear to be large, owing to the wavy 
and bushy hair, eyebrows, 'beard and mustache, but in reality- 
are not so. The cranial capacity is very small, generally not over 
1350 cubic centimeters. Mentally, as might be expected, they 
are of the very lowest caliber. They are unable to express or 
understand any ideas except the most simple. Indeed, their lan- 
guage is not capable of so doing. It has often been stated that 
they have a belief in a good and an evil spirit, a future life, &c. 
I lived in constant intercourse with the Dieyerie tribe for a year, 
and can absolutely affirm that unless taught so by the whites 
with whom they came in contact, they have no such beliefs, and, 
moreover, are totally incapable of forming any such ideas ; nor 
do they possess any moral sense whatever. The tribes on the 
Murray river and elsewhere on the continent are of a superior 
grade, and very likely have such ideas, but these certainly do not. 
They are exceedingly timid in many respects, especially of the 
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dark, and never venture away from their fire on a dark night 
without a firebrand. 

They make fire by the friction of two sticks of wood. I have 
often seen them do it, and moreover have done it myself. Two 
sticks are taken, one of hard dry wood and tapered to a point, 
the other is any piece of wood that has a soft spongy or fibrous 
pith. A hole is cut in the side of the latter large enough to ad- 
mit the point of the first. A narrow channel is also cut from the 
hole to the side of the stick to let the powdered pith produced 
by friction out. The soft stick is placed on the ground, held 
firmly by the feet, and the point of the hard stick placed in the 
hole prepared, and revolved rapidly by being rubbed through the 
hands by a peculiar up and down motion, without ceasing until 
the powdered pith begins to smolder, which it soon does, and 
then the solid pith commences to smoke and finally smolders. 
Then it is taken and whirled around in the air till there is a live 
coal on the end. The whole process is very simple, and any one 
can do it. 

Their mode of living is rude to a degree. They build rude 
structures called " wurleys," in which they sleep. A wurley is 
formed by driving a few sticks in the ground inclined so that the 
ends meet above ground, and then heaping branches and dirt 
over them until covered. A small entrance hole is left on one 
side. The wurleys are usually about three or four feet high in- 
side. A fire is built in front and a break-wind or mimi of 
branches erected around it, and the habitation is complete. All 
can be done in less than an hour. These structures are always 
built on some elevation near water. The natives live principally 
on snakes, lizards, mussels (Anodon), birds and seeds. The lat- 
ter are ground between two stones by hand, by the women, into 
meal called " nardoo," and then baked in the ashes. The meal 
generally contains about twenty-five per cent of sand, and it is this 
which wears away their teeth. They are often short of food, and 
consequently many of the tribes are cannibals. The women do 
all the work, hunt, fish, &c. The men do nothing if they can 
help it. A narcotic plant, called Pitcherrie, is chewed by them. 
A quid is passed from one to another until they are tired of it, 
when it is plastered behind their ears to be kept till next time. 

They are usually in a state of nudity, but sometimes they have 
a dress which consists of a string many feet in length formed of 
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twisted human hair, and which is wound in a coil around the 
waist and a few loops allowed to hang down in front. This, a 
bone through the nose, and mayhap a necklace of grass stems 




a, throwing boomerang; « // , handle; b, smaller do. ; £", handle ; c t boomerang 
for striking ; c\ handle ; d % wooden dish; e t part of boomerang to show carving; 
f, shield, outer side ; /', inside ; / // , section ; g t pointed end of spear. 

Note. — When a boomerang is to be thrown it is grasped at a" with the concavity 
forwards and the flat side down (see section). It is thrown with an underhanded 
motion. These aborigines (Dieyerie) do not use the barbed throwing spears as 
there is no suitable wood in the vicinity to make them of. The spear figured is 
used for thrusting or stabbing. The boomerang consequently is the weapon of 
offense and defense, and they are very expert in its use. Tribes that use throwing 
spears are not, as a rule, very skillful with the boomerang. At any rate there are 
only a few in each of such tribes who are really very expert with it. 

form their full-dress attire. The following is a list of all their 
implements, weapons, ornaments, &c. : 

Wanapanyi. The polished and pointed radius of an emeu, used for piercing a hole 
through the nose. 
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Padlamookoo. The radius of the pelican {P. conspicillatus), worn in the nose. 
Kulta Kidta. Necklace of grass stems. 
Pillie. Fishing net made from the fibers of rushes. . 
Wanoo. Net for the hair. 

Oolpooroo. Twine made from human hair and worn as a girdle. 
Anpah. Twine made from the fur of animals, worn suspended from the girdle in 

front. 
Kirrah. Boomerang. 

Kirrahpinnah. Large boomerang used for striking. 
Kaltie. Spear. 
Narratietah. Wooden shield. 
Pirrah. Wooden dishes for water. 
Tatchie. A sharp flint used for cutting flesh. 

They have a few customs the object of which it is difficult to 
surmise. When one of them dies, the hands and feet are cut off 
and sent to the relations, who eat them. 

Another custom still more curious has been known to be prac- 
ticed among them for some time. When the males have attained 
an age of ten or twelve years, an operation is performed on their 
genital organs. The urethras are split up with a sharp flint called 
" tatchie " from the posterior part of the meatus at the point of 
the glans, along the median line on the under surface of the penis 
as far as the scrotum. This process has been called circumcision 
by the whites, but it is nothing of the sort. Among the natives 
it is, along with other formalities, called " making them young 
men." They are then allowed to have connection with the fe- 
males. It is probable that it is a check on reproduction. There 
is not a sufficient supply of food for a large number, so this pre- 
caution is taken. It is worthy of note that in most places where 
game is abundant no such operation is known. 

They are generally monogamists, but they have no scruples 
when tired of one woman in procuring another, and if the first 
objects she is conveniently speared. They seem to be nearly de- 
void of affection, and certainly have not the slightest sense of 
gratitude or pity. If one is hurt the others laugh. One that I 
had used to annoy me by continually begging for my revolver or 
rifle. One day I gave him an old-fashioned Colt's loaded with 
powder only. He immediately went up to where the others were 
camped and, much to their consternation, began shooting indis- 
criminately at them. He returned to me highly disgusted be~ 
cause none were shot, and when I asked why he wished to shoot 
them, replied that he wanted to see them "jump about." 
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They are very expert in tracking, and know their own country 
very well, but I have often completely bewildered one when in a 
place he had not been before. They have but little sense of 
direction. They know the localities of a region and thus find 
their way about. In a strange country they are comparatively 
helpless. They have a good sense of humor, and are very sen- 
sitive to ridicule. Dances are common among them, and gener- 
ally celebrate some recent occurrence. 

There are no chiefs, but they seem to be governed by the 
oldest men, who form a kind of council. Organized wars be- 
tween the tribes rarely occur, but if an aborigine strays away 
from his own country and is found by another tribe, he is imme- 
diately slain by them. 

The members of a tribe have no fixed habitation in their own 
region, but roam from place to place, wherever food happens to 
be the most plentiful. In fact, in habit, structure and mental ca- 
pacity, they seem to be the lowest forms of men. 



-:o:- 



ZOOLOGICAL GARDENS, A CRITICAL ESSAY. 

BY THEODOKE LINK. 

TPHERE is a great deal more in and about zoological gardens, 
x I believe, than most people are apt to imagine ; indeed, a 
lamentable ignorance or indifference concerning the true philoso- 
phy of the subject seems to prevail, generally and individually. 

Hence zoological gardens are probably the most conservative 
institutions to be met with. One may visit them, year after year, 
and while everything around them abounds with the healthful 
changes of our progressive age, they offer but few evidences of a 
proper spirit towards scientific advancement. It is certainly 
strange that some of the shining lights in natural history have 
never raised an indignant cry against the obvious defects and 
blunders thrust upon our vision at every step. Only occasion- 
ally we meet with some traces of what might be termed semi- 
humanitarian attempts at transcendental zoology ; but while these 
efforts in the right direction are hailed with genuine satisfaction 
by every student of animal life, it is a pity that they should be 
confined to specimens of comparatively small importance and but 
little market value, such as deer and other native herbivores. 
The lions and tigers, etc., the acknowledged monarchs and nobil- 



